A high sensitivity CMOS bio photosensor applicable to a bioluminescent assay was developed with a 0.18 μm CMOS image sensor (CIS) process. The bio photosensor consisting of a photosensor and a PWM 20 bit A/D converter achieved high sensitivity for detecting a extremely low bioluminescence due to a large photodiode area, a long exposure time and the other noise reduction techniques. The bio photosensor chip has a 2 × 4 sensor array on a 2.45 × 2.45 mm 2 die. Experimental results with the bioluminescence showed the chip can detect below 10 −5 lux luminescence at room temperature and the power consumption is 32 μW.
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